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The present invention relates to the prepara-
tion of water-soluble derivatives, and therapeutic
agents containing such derivatives, of . 2-
sulfanilylamidopyridine suitable for oral and par-
enteral administrations to humans and animals
in the treatment of pneumococci pneumonias
and of diseases due to staphylococci, hemolytic
streptococci, Friedlander’s bacilli, meningococci,
gonococcel, and other infections due to pathogenic
micro-organisms.

I find that by reacting 2-sulfanilylamido-
pyridine with sodium formaldehyde-bisulfite in
equimolecular proportions and in a suitable me-
dium, &8 new compound Is obtained, 2-(p-(N-
sodium methylene-sulfonate) aminobenzenesul-
phonamido) -pyridine:-

Q—NHSO:—O—NH.CH:.SO:.ON&& .

This compound may be prepared by the reaction
of 2-sulfanilylamidopyridine and sodium formal-
dehyde-bisulfite (or formaldehyde and sodium
bisulfite) in an aqueous medium at advanced
temperatures. »
by converting 2-sulfanilylamidopyridine to its
soluble sodium salt and reflexing a solution:of
the latter with sodium formaldehyde-bisulfite,

or by reacting equimolecular proportions of 2- :

sulfanilylamidopyridine, sodium sulfite and
formaldehyde, for the production of 2 (p-(N-
sodium methylene-sulfonate) aminobenzenesul-
phon- (N’-sodium) amino)-pyridine, which is
then reacted with one mole equivalent of dilute
mineral or organic acid to yield the monosodium
salt.

The medium for this reaction is not neces-
sarily limited to aqueous solutions. It may be
effected in a medium consisting of one or more
members of a group comprising the well-known.
hydroxyalkyl solvents, i. e., the aliphatic al-
cohols, the aliphatic glycols and glycerin, as well
as’ aqueous solutions of these solvents. Thus,
equimolecular proportions of 2-sulfanilylamido-
pyridine and sodium formaldehyde-bisulfite (or
formaldehyde and sodium bisulfite) in 50 per
cent aqueous ethanol are refluxed on the boiling
water-bath for two hours. The solvent is then
evaporated off until a small volume of solution
remains. This residue is now added in the cold
to 50 volumes of acetone, and the copious, pre-
cipitated, white compoung is filtered off. The 2-
(p-(N-sodilum methylene-sulfonate) aminoben-
genesulphonsmido) -pyridine thus obtained is g
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fine, white, microcrystalline powder, readily solu-
ble in water. It is stable at all temperatures up
to its melting point.

2-(p-(N-sodium methylene-sulfonate) amino-
benzenesulphonamido) - pyridine, precipitated
from acetone, forms white microcrystalline par-
ticles melting at 208-210° C., with decomposition.
It is soluble In water at 37° C. to the extent of
about 20 per cent, moderately soluble in alcohol,
completely insoluble in acetone, ether, benzene,
chloroform and ligroin. 'This compound is a
weak reducing agent and may be determined
quantitatively by titration with acidified per-
manganate, which it decolorizes. With salkali-
earth metal salts and with heavy-metal salts, it
forms insoluble or slightly soluble ~crystalline
compounds.

The tolerance of experimental animals to 2(p-
(N-sodium methylene-sulfonate) aminobenzene-
sulphonamido) -pyridine is good. Mice will tol-
erate daily injections of 1.5 grams per kilo of
body weight over a prolonged period. When mice
are infected with 100 lethal doses of a virulent
culture of pneumococci, 50 per cent recovery is
obtained in these mice by the daily administra-
tion of 0.5 gram per kilo of body weight, in four
equal injections. Orally, the maximum tolerance

of this compound in mice is about 4.0 grams per

kilo of body weight.

The new compound, 2-(p—(N—sodium methyl-
ene-sulfonate) aminobenzenesulphonamido) -pyr-
idine, has a comparatively low toxieity in human
therapy, being four-fifths as toxic as the sodium
methylene-sulfonate derivative of sulfanilamide.
It has good chemotherapeutic specificity against
pneumococcie, streptococeic and gonococcic in-

For therapeutic use, 2-(p-(N-sodium methyl-
ene - sulfonate) aminobenzenesulphonamido) -
pyridine can be compressed into tablets for oral
administration, in which the drug’s marked solu-
bility and rapid absorption by the blood stream
are advantageous. It may beé distributed as a
powder in weighed amounts into evacuated
ampuls to be dissolved in sterile water immedi-
ately prior to injection. A solution of the drug
may be directly prepared, packaged and steril-
ized, for parenteral use, as Example 2 describes.

The compound. 2-(p-(N-sodium methylene-
sulfonate) aminobenzenesulphonamido) - pyr-
idine is miscible and compatible with serum in
all proportions and may be administered par-
enterally in admixture with type-specific anti-
pneumococcic serum. In such a use, it is im-
portant that the type of the causative pneu-

L

| | -




D

mococeic organism should be determired hefore
the combined theapy Is Instituted, since the ad-
ministration of & 2-sulfanilylamidopyridine com-
pound meay interfere with rcubsequent pnen-
mococcus spubim typings.

When 2(p-{¥-sodium methylene-sulfonate)
aminobenzenesulphonamido) -pyridine is reacted
with an om s quaniity of concentrated
aquedus or aieonia aam 2ydroxide, the di-
sodium salt is abtained

r\l
| s ’
N z——NNaSOz——/Q—NH.CH:.SO:.ONu

This compound is 2-(p-(I-sodium methylene-sul-
fonate) aminobenzenesulphon (N’ - sodium)
amido) -pyridine. It is precipitated from acetone
a8 & white, amorphous compound, meiting at
236-240° C., with decomposition, readily secluble
in water, moderately soluble in alcohol, insoluble
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in acetone, ether and other organic solvents.

Chemically snd pharmacologically, it closely re-
sembles the monesodium salt described in the
foregoing.

Although this disodium sait is too alkaline for
parenteral administration, it may be given by
mouth or, in solution, by rectum. A solution of
the disodium salf, sultably adjusted to pH 7.5,
may be admixed with type-specific anti-pneu-
mococeic serum, for parenteral sdministration.

The pH of a freshly prepared 10 per cent solu-
tion of 2-(p-(¥-sodium methylene-sulfonate)
aminobenzenesulphonamido) ~-pyridine is sabout
5.6. The pH of & freshly prepsred 10 per cent
solution of 2-(p-(N-sodium methylene-sulfonate)
aminobenzene-sulphon(N’-sodium) amido) -pyr-
idine is ebout 11.0. Each of these compounds
may Be adjusted to P 7.5 (the pH of the blood)
and will remain stable when so adjusied.

Wien the disodium sall {3 rescted with an
equivalent quantity 9; 50 per cent acetic acld or
dilute mineral acid, the free acid is formed:

(]
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e HSOr—<:>—NH.CH:.SO:OH

This compound is 2-(p-(N-methylene-sulfonic
acid) aminobenzene sulphonamido)-pyridine,
obtained from its aqueous solution as white,
amorphous particles melting at 216-220° C., with
decomposition. When heated with strong min-
eral acids, this compound ylelds sulfapyridine,
formaldehyde and .sulphur dioxide. This acid
is soluble In caustic alkali sclutions, moderately
soluble in water and alcohol, and insoluble in all
other organic solvents. It is useful as the parent
substance of the foregoing monosodium and di-
sodium derivatives and of alkgline earth, heavy
metel, and organic salts.

The {ollowing examples are given by way of
illustration and not of limitation, as it is obvious
that certzin modifications may be made in the
steps of these processes, and in the kinds and pro-
portions of the materials employed, without de-
parting frem the spirit and scope of the inven-
tion and the purview of the claims.

Example 1

To g solution of 75 grams of 40 percent form-
aldehyde solution and 105.0 grams cf chemically
pure sodium bisulfite in 2 liters of water is added
950.0 grems of 2Z-sulfanilylamidopyridine pow-
der. The miziure is heated on the bolling water-
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bath with constant silrring for _bwo hours -
then filtered from 2 smsall amount of in
precipitaj:e. The hot Alirste is evaporsb
liter under vacuum, chilled rapidly to reom tem-
perature and added io 59 liters of aceiona.
copius white pracipifaie that forms on stane
is Hitered off, wasned with acetone and dri
vacuo, About 240 gram B (p- (M-godium
methylene - sulfonate} aminobenzenesuivhon-
amido) -prridine is $hus obisined.

Ezample 2

Inis a large, hard-glass Erlenmeyer-tyne flask
is placed 4000 cc. of distilled water, 137 grams of
w-sulfanilylamidopyridine and 38 grams of so-
dium formaldehyde-bisulphite (analyzing

HO.CH2.8C:0Ne. FH-0)

A funnel is placed in the neck of the fask an
contents are hested to boﬂing Spatiering o

a
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pOSi‘%-‘i on th? wglls of the .J
washed back dnito the soln
steam. )

After boiling gently for 15 to 20 minuie
clear solution is obtalned. The funnsl is
moved and boiling is continue" for c;«b mi. )
longer. The volume of the hot
be about 1800 to 1850 cc. and ite DE
The pH is adjusted to 7.5 by ik ﬂ*m"
tion of a 5 per cent sodium !
with the aid of a poten .,1ometﬂ1, and th
of the solviion iz brought up fo 3 litres
tilled water. The flask Is stoppered w;fh
of sterile non-absorbent caiton and sllowed to
cool spontaneously by standing at room tempera~
ture for an hour.

The slight amount of unreacted 2 ~sulfaniiyi-

amidopyridine that forms on qtandin'f 13 ’hu 2d
off and the clear, almost LO;UM less i
tributed into mmie 2
are now sterﬂized
hot, and sc make
cent solution of 2-
fonate) aminch Y,
ready for clinicel use.

Ezample 2

52 grams of anhydrous sodittn suliite s dis-
solved in 800 cc. of water. To the resuitan? solu~
tion are then added 32.5 grams of 40 per cent
formaldehyde solution, 3.5 srams of 38 pereent
acetic acid and 100 grams of 2-sulfanilvlamido-
pyridine powder. The mixziure Is refluxed nntil &
clear solution is obtained, 1 gram of sctivated
animszl charcoal is now added, the refiuzing is
then continued for thirty minutes, and the hot
solution is Aliered. The clear, alnost coloriess
filtrate, when cooled ic room temperature, has
& DPH of about 7.0. The solution is now ava uf)»
rated to dryness in vacuo. The residue is
extracted with Zour successive 200 ce. por
of cold aebsolute sicohol until free of scdit se}
tate, recrysiallizaed from agueous solution &
cipltation with twenty volumes of scstor
tered off, and ¢ried to constent welght,

The white product thus obtainad is fre
uble In water and, on analysls, is found
2~ (p-(N-sodium methylene-sulfonste) aming i~
zenesulphonamide) -pyridine. The vield iz 140
to 130 grams.

Ezemple 4

10 000 unite; cf Felton anh
fype L is mived wit

1;_’1’? i TraIm

1ewmesoccic
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methylene-sulfonate) aminobenzenesulphonam-
ido) -pyridine, which has been adjusted to a pH
of 7.5 with 5 percent NaOH, or with 10 cc. of &
sterile solution containing 1 gram of 2-(p-(N-so-
dium methylene-sulfonate) amino-benzene-sul-
phon (N’-sodium) amido)-pyridine, which has
been adjusted to a pH of 7.5 with 6 percent Hcl.
The resulting mixture is slowly injected intra-

venously, and is well tolerated.
: Example 5

One gram of sterile 9-(p-(N-sodium methyl-
ene-sulfonate) aminobenzenesulphonamido) ~py-
ridine powder is dissolved in 10,000 units of Felton
antipneumococcic rabbit serum. The powder dis-
golves freely in the serum. Precautions are
taken to preserve sterility. The resultant solu-
tion is slowly injected intramuscularly or intra-
venously after it has been determined that the
patient is not allergically sensitive thereto.

I claim: : :
1. Compounds having the formula:

@N—%Oﬁ—oﬁ,—%—ov

A

in which X and Y are taken from the class con-
sisting of hydrogen and sodium, and in which ¥
is sodium when X is sodium.

2. 2-(p-(N-sodium methylene-sulfonate) am-
inobenzenesulphonamido) -pyridine.

3. 2-(p-(N-sodium methylene-sulfonate) am-
inobenzenesulphon (N’-sodium) amido) -pyri--

2 dine. .

4. 2-(p-(N-methylene-sulfonic acid) amino-
benzenesulphonamido) -pyridine.

JONAS KAMLET.




